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METHOD, DEVICE AND COMPUTER PROGRAM PRODUCT FOR LITHOGRAPHY 
Field of the Invention 

The present invention relates to a method, a device 
" and a computer program product for forming, by exposure 
to a lithographic beam, a groove of a material, exposed 
to a predetermined degree, in a surface layer of an 
essentially flat, rotatable substrate. 
Background Art 

When manufacturing rotatable memory media, such as 
optical, magnetic, magnetooptical or holographic memory 
media, there is a need for making a groove in a surface 
with great accuracy. The grooves may have a width in the 
order of 1-100 nanometers. 

A method known for this purpose is referred to as 
lithography, in which a substrate is exposed to a litho- 
graphic beam, for instance a particle beam, such as an 
ion beam or an electron beam. Such a beam can be very 
small in cross-section. When such a lithographic beam 
falls on the surface of the substrate, a point of expo- 
sure is formed, whose area essentially corresponds to the 
cross -section of the lithographic beam". 

This type of . lithography can be used for making 
a relief pattern for a stamp for imprint lithography,, 
which is described in more detail, for instance, in 
WO01/42858A1 and WO01/69317, which are incorporated 
herewith by reference. 

This technology may become interesting in the manu- 
facture of the new generation hard disks, where the sur- 
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face is provided with a structure for high storage capa- 
city. In order to increase the storage capacity, it is 
desirable to decrease the size of the areas to be mag- 
netized. There is, however, a limit to how far it is pos- 
sible to force the reduction of the areas before an area 
is affected by neighboring areas to such an extent that 
storage of data in an area changes data in a neighboring 
area . 

One way of coping with this is to define in advance 
magnetizable areas in each of the layers, which areas are 
separated. For instance such magnetizable areas can take 
the form of concentric rings, hereinafter referred to as 
"grooves" , which are distributed over the surface of a 
rotatable disk. 

When manufacturing relief patterns for imprint 
lithography of substrates which are to obtain such 
grooves, it is desirable to provide a stamp in the same 
format as the intended product, the stamp having a large 
number of concentric grooves, where each groove has as 
small radial variations as possible. 

A problem in connection with the making of such 
concentric grooves involves tolerance variations in the 
groove made by the lithographic beam, which are caused 
by mechanical slack or play that arises in the equipment 
used and that is uncontrollable per se and difficult to 
handle. This problem occurs especially in conjunction 
with very small structures being made with great accuracy 



SUBSTITUTE SHEET (RULE 26) 




WO 03/091805 PCT/SE03/00654 

3 

on a relatively large surface. To make such structures, 
use is preferably made of particle beams, such as elec- 
tron or ion beams, since electromagnetic radiation, in 
case of e.g. optical wavelengths or X-ray wavelengths, 
usually cannot be focused to the same small dimensions. 

US 5,621,216 discloses a method of handling position 
errors at spot boundaries when manufacturing X-ray masks 
for E-beam lithography. This is done by the electron beam 
resist being partially exposed during a plurality of 
exposures, whereby an average exposure is achieved. The 
technology suggested in US 5,621,216 is, however, only 
suited for exposure of small surfaces since the electron 
beam can only be controlled over a very small area. 

There is thus a need for a method for making, by 
means of a lithographic beam, concentric grooves in a 
surface layer, by which method the influence exerted by 
mechanical slack or play of the above type is reduced. 
• Summary of the Invention 

An object of the present invention thus is to pro- 
vide a method, a device and a computer program product 
for lithography, by means of which the above problems are 
wholly or partly eliminated. 

This object is wholly or partly achieved by a method 
according to claim 1, a computer program product accord- 
ing to claim 18 and a device according to claim 19. Embo- 
diments of the invention are evident from the dependent 
claims and the following description. 
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According to a first aspect of the present inven- 
tion, a method is provided for forming, by exposure to 
a lithographic beam, a groove of a material, exposed to 
a predetermined degree, in a surface layer of an essen- 
tially flat substrate which is rotatable about an axis. 
The method is characterized in that the lithographic beam 
and the axis, during rotation of the substrate about the 
axis, are controlled relative to each other so that part 
of the groove is subjected to more than one exposure to 
the lithographic beam, the groove being formed as a sum 
of said more than one exposure. 

The predetermined degree to which the groove is 
exposed is sufficient to enable subsequent treatment of 
the surface layer, for example, by developing the surface 
layer when it is in the form of a resist. 

By essentially flat is meant that the substrate is 
sufficiently flat to be exposed to lithographic process- 
ing by the lithographic beam. In the case of a focused 
beam, the flatness of the substrate and the depth of 
field of the beam are adapted to each other. 

By the sum of said more than one exposure essential- 
ly corresponding to said predetermined degree of expo- 
sure, the sensitivity to mechanical slack or play 
decreases, since each exposure contributes to the final 
groove but to a certain extent. Thus, the influence that 
a deviation of an individual exposure will have on the 
final groove decreases. 
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According to the method, the lithographic beam and 
the axis may be held at an essentially constant distance 
from each other while the substrate is rotated several 
times about the axis, for forming a circular groove which 
is concentric with the axis. The lithographic beam and 
the axis can then be controlled relative to each other to 
form a plurality of grooves which are concentric with the 
axis, each, groove being exposed to essentially said pre- 
determined degree of exposure, independently of the 
radial distance of the groove to the axis. Thus, a plu- 
rality of grooves with the same -degree of exposure can be 
provided. This may take place in various ways. 

According to a first variant, the number of expo- 
sures to which the groove is subjected may be a function 
of the radial distance of the groove to the axis. One 
advantage of this is that it is easy to vary the number 
of revolutions when exposure takes place. According to 
a second variant, the intensity of the lithographic beam 
may be controlled so as to be a function of the radial 
distance of the groove to the axis. This results in a 
more- accurate exposure, but requires that the intensity 
of the lithographic beam can be controlled. According to 
a third variant, an angular speed at which the substrate 
is rotated may be a function of the radial distance of 
the' groove to the axis. This results in a more accurate 
.exposure and is usable if the intensity of the lithogra- 
phic beam cannot be controlled. 
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Furthermore, the groove may be subjected to conti- 
nuous exposure to the lithographic beam, to form a con- 
tinuous groove of exposed material, or to intermittent 
exposure to the lithographic beam, to form a groove con- 
sisting of a plurality of portions of exposed material 
which are wholly or partly separated in the direction of 
the tangent . 

As a further alternative, the lithographic beam and 
the substrate may be controlled relative to each other to 
form an essentially spiral groove, at a varying radial 
distance from the axis. Also in this case the lithogra- 
phic beam and the substrate may be controlled relative to 
each other according to that described above for the pur- 
pose of forming a plurality of grooves or groove portions 
with essentially the same degree of exposure. 

According a second aspect of the invention, a com- 
puter program product comprises instructions which during 
execution control a device, in which a lithographic beam 
forms a groove of a material, exposed to a predetermined 
degree, in a surface layer of an essentially flat sub- 
strate rotatable about an axis. The instructions of the 
computer program product are characterized in that they 
ensure that the lithographic beam and. the axis, during 
rotation of the substrate about the axis, are controlled 
relative to each other so that part of the groove is 
subjected to more than one exposure to the lithographic 
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beam, the groove being formed as a sum of said more than 
one exposure. 

The computer program product can be a memory medium 
which is suitable for the purpose and on which software 
and/or control instructions for controlling the litho- 
graphic device are stored and which; during execution, 
performs the method according to the invention. Exam- 
ples of such storage media are diskettes, CD-ROMs, DVD- 
ROMs, hard disks etc. It is also conceivable to distri- 
bute the instructions via a computer network, such as the 
Internet . 

According to a third aspect of the invention, a 
device for lithography comprises a radiation source for 
generating a lithographic beam, a rotating means for sup- 
porting an essentially flat substrate rotatable on said 
rotating means, a positioning means for moving the litho- 
graphic beam and the substrate relative to each other, 
and a control means for controlling said lithographic 
beam, rotating means and positioning means. The device 
is characterized in that said control means, during rota- 
tion of the substrate on the rotating means, controls the 
lithographic beam and the rotating means relative to each 
other, so that part of the groove is subjected to more 
than one exposure to the lithographic beam, the groove 
being formed as a sum of said more than one exposure. 

In the device according to the invention, said 
radiation source may be a particle source, preferably an 
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ion source or an electron source. Alternatively, an elec- 
tromagnetic source, such as an X-ray source or a light 
source, may be used, although the radiation from this 
type of sources usually cannot be focused just as well 
as particle radiation. By light source is meant, for 
instance, a point light source which' is reproduced on the 
surface layer or a laser whose light is focused on the 
surface layer. However, it is not until the resolution 
which is rendered possible by particle sources that the 
invention has its main application. 

The rotating means may be a device, on which the 
substrate is arranged to be rotated about a rotational 
axis with sufficient accuracy and at a sufficient speed. 
The positioning means may be a device for moving the 
lithographic beam relative to the substrate. For example, 
the radiation source or the substrate may be displaced, 
or the beam may be controlled in prior-art manner by, for 
instance, deflection. The control means may be, for exam- 
ple, a prior-art numerical- control system for generating 
signals to the positioning means and, optionally, also to 
the rotating means and/or the radiation source. 

It goes without saying that the various features 
described above may also be combined in the same embodi- 
ment • 
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Brief Description of the Drawings 

Embodiments of the invention will now be described 
in more detail by way of non-limiting embodiments and 
with reference to the accompanying drawings. 

Fig. 1 is a schematic perspective view of a first 
system with which the present invention can be imple- 
mented . 

Fig. 2 is a more detailed schematic top plan view 
of a substrate which can be obtained according to the 
present invention. 

Fig. 3 is a schematic top plan view of a first 
variant of a substrate according to the present inven- 
tion. 

Fig. 4 is a schematic top plan view of a second 
variant of a substrate according to the present inven- 
tion. 

Fig. 5 is a schematic top plan view of a third 
variant of a substrate according to the present inven- 
tion. 

Fig. 6 is a schematic top plan view of a fourth 
variant of a substrate according to the present ihven 1 
tion. 

Fig. 7 is a schematic cross-sectional view of a 
device for lithography, by means of which the present 
invention can be implemented. 
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Description of Embodiments of the Invention 

Reference is made to Fig. 1, which shows a system 
for forming essentially circular grooves in a surface 
layer of a rotatable medium, such as an optical or magne- 
tic memory medium, or a template/stamp for making such 
memory media. In the system shown in Fig. 1, an essen- 
tially, flat substrate 3 is rotatably arranged about an 
axis 5 . A surface layer 4 arranged on the substrate 3 
may be essentially flat, i.e. sufficiently flat to be 
subjected to lithographic processing by means of a litho- 
graphic beam 2, for the purpose of making a groove 6 on 
the layer 3. The lithographic beam 2 may be emitted from 
a radiation source 1 and be an electron beam or ion beam. 
Other types of particle beams which are suited for litho- 
graphy are also conceivable. Alternatively, an electro- 
magnetic radiation source, for instance an X-ray source 
or a light source, may be used, even if the radiation 
from this type of sources usually cannot be focused just 
as well as particle radiation. By light source is meant, 
for instance, a point light source which is reproduced on 
the surface layer or a laser whose light is focused on 
the surface layer. The surface layer 4 can be made of a 
material suitable for lithography, such as a positive or 
negative resist. It will also be appreciated that the 
substrate 3 can be provided with a plurality of wholly or 
partly overlapping surface layers, one of them haying 
such properties as to be influenced by the lithographic 
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beam 2. Thus it is not only the outermost surface layer 
that can be processed according to the method, given that 
exterior layers let through the lithographic beam, so that 
it can be absorbed by the layer which is capable of being 
influenced. Typically the lithographic beam 2 falls on 
the surface layer of the substrate on a small spot only, 
whose cross-section essentially corresponds to the cross- 
section .of the lithographic beam 2. 

The radiation source 1 and the substrate 3 are . 
arranged in such a manner that the lithographic beam 
incident on the surface layer 4 of the substrate can be 
displaced in at least one direction across the surface 
layer 4 of the substrate. This may take place, for 
instance, by the radiation source or the substrate being 
displaced so that the lithographic beam incident on the 
surface layer 4 is moved along a radius on the rotatable 
substrate 3. The displacement of the lithographic beam 
can take place in a suitable prior-art manner by, for 
instance, physical movement of the radiation source 1, by 
physical displacement of the substrate 3, or by a combi- 
nation thereof. The substrate 3 can be suspended from the 
axis .5 by means of a rotation bearing suitable for the 
pose, such as a high precision rotation bearing (not 
shown) , and be provided with a drive mechanism (not' 
shown) . 

The system in Fig. 1 functions in such a manner 
that the surface layer 4 of the substrate in one spot 
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is exposed to the lithographic beam 2 while the substrate 
is rotated about the axis 5. If the lithographic beam 2 
is held at a constant distance from the center of rota- 
tion, a groove S, concentric with the rotational axis, of 
exposed material will be formed in the surface layer 4 of 
the substrate. 

In lithography, the surface layer 4 must be exposed 
to a predetermined degree to allow the pattern to be 
developed. Development is performed by dissolving the 
exposed or unexposed parts of the surface layer, depen- 
ding on whether the surface layer consists of a positive 
or negative resist. Then some type of af tertreatment , 
such as depositing a further layer or etching, may be 
carried out. Optionally, depositing may be carried' out 
before developing, thereby producing hollow structures. 
The predetermined degree of exposure is, according to the 
invention, such that the desired af tertreatment of the 
surface layer 4 can take place. 

As described above, the groove 6 is formed by the 
surface layer 4 where the groove is desired is repeatedly 
exposed to the lithographic beam 2, each exposure giving 
a degree of exposure which is smaller than the 
predetermined degree of exposure which is necessary for 
the forming of the desired groove. In the embodiment 
shown in Fig. 1, this repeated exposure can be performed 
by the substrate 3 being rotated several turns about the 
axis 5 while at the same time the lithographic beam 2 is 
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held at a constant distance from the center of rotation. 
Thus, for instance the influence exerted by any slack or 
play associated with the mechanical suspension and rota- 
tion mechanism (not shown) can be reduced. 

As an example, it is possible to select to perform, 
instead of one exposure, 10 exposures, i.e. rotate the 
substrate 10 ^times, the lithographic beam 2 being held in 
a fixed position. If the predetermined degree of exposure 
is Q, it is thus possible to expose the area 10 times at 
a degree of exposure which is Q/10. Thus, the deviation 
of each exposure will only contribute 10% to the total 
deviation while the "average area". of the exposures 
obtains essentially complete exposure corresponding to 
the predetermined degree of exposure . According to a 
further example, 100 exposures at a degree of exposure 
Q/100 are selected, where the deviation of each exposure 
contributes 1% to the total deviation. It will be appre- 
ciated that other numbers of exposures may be chosen and 
that the intensity of the lithographic beam may be varied 
within an exposure sequence. 

With a view to obtaining the same degree of exposure 
at the outer grooves on a rotatable substrate 3 as at 
the inner grooves, some control strategies will now be 
described. 

According to a first control strategy, the number of 
exposures to which the groove is subjected may be a func- 
tion of the radius of the groove. 
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According to a second control strategy, the inten- 
sity of the lithographic beam may be controlled so as to 
be a function of the radius of the groove. 

According to a third control strategy, an angular 
speed at which the lithographic beam and the surface 
layer are controlled relative to each other may be a 
function of the radial distance of the groove to the 
axis 5 . 

These three control strategies may be combined to 
achieve an optimal control for the respective applica- 
tions. 

Fig. 2 is a more detailed schematic top plan view 
of a substrate which can be obtained according to the 
present invention. Fig. 2 shows specifically a groove 6 
of exposed material, which has been formed by the litho- 
graphic beam 2 being moved relative to the substrate 3 on 
three occasions, so that three grooves 10, 11 and 12 of 
exposed material are formed. As is evident, each of the 
three grooves 10, 11 and 12 deviates from the desirable 
groove 13. This deviation may be a result of, for 
instance, play in. the rotation bearing or interference 
in the lithographic beam caused by ambient static elec- 
tricity, magnetic fields or electric fields. As appears 
from Fig. 2, the contribution from the deviation of each 
exposure however is smaller than in the case where only 
one exposure had been made, and therefore a groove 6 is 
obtained in the form of a sum of the three grooves 10, 
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11 and 12, which sum better approximates the desirable 
groove 13. 

Fig. 3 is a schematic top plan of a first variant of 
a substrate according to the present invention. Iii this 
variant, a plurality of continuous grooves 6, which are 
concentric with the rotational axis of the substrate 3, 
have been formed in the surface layer 4 of the substrate 
according to one of the methods described above. 

Fig. 4 is a schematic top plan view of a second 
variant of a substrate according to the present inven- 
tion. In this variant, a plurality of non- continuous 
grooves 6, which are concentric with the rotational axis 
of the substrate (3) , are formed in the surface layer 4 
of the substrate according to one of the methods describ- 
ed above. The grooves 6 consist of a plurality of 
portions of exposed material which are wholly or partly 
separated in the direction of the tangent. These non- 
continuous grooves may be formed by being exposed 
intermittently, i.e. by the lithographic beam 2 being 
caused to fall on the surface layer in the form of 
pulses. This can be provided by the actual lithographic 
beam being pulsed or by a constant lithographic beam 
passing through a radiation valve. 

Fig. 5 is a schematic top plan view of a third 
variant of a substrate according to the present inven- 
tion. In this variant a spiral, continuous groove 6 is 
formed in the surface layer 4 of the substrate according 
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to one of the methods described above. This spiral groove 
can be formed by the surface layer 4 of the substrate 
being repeatedly exposed to the lithographic beam while 
the lithographic beam is displaced radially relative to 
the substrate 3, as illustrated in Fig. 1. Alternative- 
ly, the groove may be formed by deflection, as shown in 
Fig. 4. It will be appreciated that a plurality of spiral 
grooves can be formed on the surface layer of the sub- 
strate . 

Fig. 6 is a schematic top plan view of a fourth 
variant of a substrate according to the present inven- 
tion. In this variant, a spiral, non- continuous groove 
6 is formed in the surface layer 4 of the substrate 
according to one of the methods described above. These 
grooves consist of a plurality of portions of exposed 
material which are wholly or partly separated in the 
direction of the tangent. 

Fig. 7 is a schematic cross-sectional view of a 
device for lithography, by means of which the present 
invention can be implemented. 

The device comprises a radiation source 1 of a 
desirable type, for instance a particle radiation source 
such as an ion source or an electron source, and the com- 
ponents that are required to produce a lithographic beam 
2 which is suitable for the purpose. Alternatively an 
electromagnetic radiation source, such as an X-ray source 
or- a light source, may be used even if the radiation from 
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this type of sources normally cannot be focused just as 
well as particle radiation. By light source is meant, for 
instance, a point light source which is reproduced on the 
surface layer or a laser whose light is focused on the 
surface layer. 

Moreover, the device has a means 5 for rotationally ' 
supporting a substrate 3 with a surface layer 4 which is 
intended to be exposed to the lithographic beam 2. The 
rotating means 5 is to be arranged so as to be able to 
cause the substrate 3 to rotate with a minimum slack or 
play and at a well controllable speed. According to one 
embodiment, the rotating means has a. rotatable body on 
which the substrate is arranged and is optionally fixed 
during the treatment. The rotating means 5 can be provid- 
ed with an antifriction bearing suitable for the purpose 
and a drive mechanism for driving the rotation of the 
rotating means 5. 

Furthermore the device comprises a positioning means 
7 for positioning the radiation source 1 relative to the 
substrate 3. The positioning means 7 can be configured in 
various ways. For instance, as shown in Fig. 7, it may 
comprise a carriage 7 which is displaceable along a 
radius of the substrate, the radiation source 1 being 
fixedly arranged and the substrate 3 being displaced 
relative to the radiation source. Alternatively the 
radiation source can be displaceable or rotatable and the 
rotating means 5 supporting the substrate can be fixedly 
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arranged. As a further alternative, the lithographic beam 
can be deflectable by means of a suitable field, such as 
a magnetic field or electric field .(not shown) . Combina- 
tions of the above-mentioned different types of position- 
ing means are also feasible. 

Moreover the device comprises a control means 14 
which may be a control unit suitable for the purpose. For 
instance a microcomputer (not shown) connected to suit- 
able control loops (not shown) may be used for control- 
ling one or more of the radiation source 1, the rotating 
means 5 and the positioning means 7. 

The control means may be provided with instructions 
controlling the device according to the method described 
above . 

• The inventive method may also be implemented by 
means of .a "computer program product for controlling a 
lithography device. Such a computer program product may 
contain instructions by means of which the lithography 
device is controlled according to one of the methods 
above . 
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1. A method for forming/ by exposure to a lithogra- 
phic beam (2), a groove (6) of a material, exposed to a 
predetermined degree, in a surface layer (4) of an essen- 
tially flat substrate (3) which is rotatable about an 
axis (5), characterized in that- the lithogra- 
phic beam (2) and the axis (5), during rotation of the 
substrate (4) about the axis, are controlled relative to 
each other so that part of the groove (6) is subjected to 
more than one exposure to the lithographic beam (2) , the 
groove (6) being formed as a sum of said more than one 
exposure . 

2. The method as claimed in claim 1, charac- 
terized in. that that the sum of said more than one 
exposure essentially' corresponds to said predetermined 
degree of exposure. 

3. The me.thod as claimed in claim lor2 / char- 
acter i. zed in that the lithographic beam (2) and 
the axis (5) are held at an essentially constant distance- 
from, each other while the "substrate (4) is rotated 
several times about the axis, for forming. a circular 
groove which is concentric with the axis. 

. 4. The method as claimed in claim 3, charac- 
terized in that the lithographic beam - (2) and the 
axis (5) are controlled relative to each other to form a 
plurality of grooves which are concentric with the axis 
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(continued claim 4) 

(5) , each groove (6) being exposed to essentially said 
predetermined degree of exposure, independently of the 
radial distance of the groove (6) to the axis (5) . 

5. The method as claimed in claim 4, charac- 
terized in that the number of exposures to which 
the groove (6) is exposed is a function of the radial 
distance of the groove (6) to the axis (5).. 

6. The method as claimed in claim 4 'or 5, char- 
acterized in that the intensity of the lithogra- 
phic beam- (2) is controlled so as to be a function of the 
radial distance of the groove (6) to the axis (5) . 

7. The method as claimed in any one of claims 4-6, 
characterized in that the angular speed* at 
which the substrate (3) is rotated is a function of the 
radial distance of the groove (6) to the. axis (5). 

8. The method as claimed in claim 1 or 2, char- 
acterized in that the lithographic beam (2) and 
the substrate are controlled relative to each other to 
form an essentially spiral groove (6) at a varying radial 
distance from the axis (5) . 

9. The method as claimed in claim 8, charac- 
terized in that the groove is formed as a plurality 
of groove portions (8) , each groove portion (8) being 
exposed to essentially said predetermined degree of expo- 
sure, independently of the radial distance of the groove 
portion (8) to the axis (5) . 
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10. The method as claimed in claim 9, charac- 
terized in that the number of exposures to which 
the groove portion (8) is exposed is a function of the 
radial distance of the groove portion (8) to the axis 
(5) . 

11. The method as claimed in claim 9 or 10, 
characterized in that the intensity of the 
lithographic beam (2) is controlled so as to. be a func- 
tion of the radial distance of the groove portion (8) to 
the axis (5) . 

12. The method as claimed in any one of claims 9-11, 
characterized in that an angular speed at 
which the substrate is rotated is a function of the 
radial distance of the groove portion (8) to the axis 

(5) . 

13. The method as claimed in any one of claims 3-12, 
characterized in that the groove (6) is sub- 
jected to continuous exposure to the lithographic beam 
(2), to form a continuous groove of exposed material. 

14. The method as claimed in any one of claims 2-12, 
characterized in that the groove (6) is sub- 
jected to intermittent exposure to the lithographic beam, 
to form a groove consisting of a plurality of portions 
(9) of exposed material, which are wholly or partly sepa- 
rated in the direction of the tangent. 

15. The method as claimed in any one of the preced- 
ing claims, characterized in that the sub- 

( continued) 
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(continued claim 15) 

strate (3) is rotated about a rotational axis (5) perpen- 
dicular to said surface layer (4) . 

16. The method as claimed in any one of the preced- 
ing claims, characterized in that the litho- 
graphic beam (2) is a particle beam, preferably an ion 
beam or an electron beam. 

17. The method as claimed in any one of claims 1-15 
characterized in that the lithographic beam 
(2) is an electromagnetic beam. 

18. A computer program product comprising instruc- 
tions which during execution control a device, in which 

a lithographic beam (2) forms a groove (6) of a material, 
exposed to a predetermined degree, in a surface layer (4) 
of an essentially flat substrate (3) rotatable about an 
axis (5), characterized in that the lithogra- 
phic beam (2) and the axis (5) , during rotation of the 
substrate (4) about the axis, are controlled relative to 
each other so that part of the groove (6) is subjected to 
more than one exposure to the lithographic beam (2), the 
groove (6) being formed as a sum of said more than one 
exposure . 

• 19. A device for lithography,, said device comprising 
a radiation source (1) for generating a lithographic beam 
(2), rotating means (5) for supporting an essentially 
flat substrate (3) rotatable on said rotating means, 
positioning means (7) for moving the lithographic beam 

(continued) 
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* 

(continued claim 19) 

(2) and the substrate (3) relative to each other, and a 
control means (14) for controlling said lithographic beam 

(2), rotating means and positioning means (7) , char- 
acterized in that said control means (14) f during 
rotation of the substrate (4) on the rotating means (5), 
controls the lithographic beam (2) and the rotating means 

(5) relative to each other, so that part of the groove 

(6) is subjected to more than one exposure to the litho- 
graphic beam (2) , the groove (6) being formed as a sum of 
said more than one exposure. 

20. The device for lithography as claimed in claim 
19, characterized in that said radiation 
source (1) is a particle source, preferably an ion- source 
or an electron source. 

21. The device for lithography as claimed in claim 
19, characterized in that said radiation 

.source (1) is an electromagnetic radiation source.' 
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